Answers

1. What are the 4 condittons of the Binomial Setting?
a. N cosurvations (n= fixed numbe)

b. prok. OF SUESS (p) is SOume for och obsenvation

e oll gbserobons anl umdupendent

d. eoch Obsirvotio comnenly be o svCccodd or Falvee

Chapter 5 Review Packet

2. What is a sample proportion? A
4 ofsuCcesses _ X _ 8

jotoll Qbs. - N

3. Circle the correct answers in each sentence

a. pis atatistic) and it describes a (sample/
b. 1? isa (parameternd it describes a@opulation) :
c. Xisa (parameter/@and it describes population)

d. pisa @statistic) and it describes a (sample@

4. Thave a binomial distribution of a random variable X with B(300, 0.35).
a. What are n and p? n=300 P = 6-35

b. What is the mean and standard deviation of X?

My= np=los  ax=\nplpd=38 2619

5. 'What test must a binomial distribution pass in order to approximate it with the

normal distribution? " P > 1O M (AW C I—P) 210

6. Finish the sentence:

voniable
Averages are_MJY€ 110V mof ¢ WA than individual observations

7. State the Central Limit Theorem in your own words ol oH on, NLAAIMNRL. A T U X )

Joke. o Somple Size n from a po ~
WIW H mldr— X of call no#ﬂ)(”.s_ As N inceaAld,

+he ga/rvuﬁ]l'.v(mﬁé distribution of X beomes moe normol
8. How does the Géntral Limit Theorem differ from the Law of Large Numbers?
Loow oF La_0e. NUmdae g SOAGA hot e Qreno owenag
oF n obs b¥camus Closer to Hhe PO]O' W\Q_Og/r\)(p\\ou)
N\ \NCOALRD .
CLT. daglys wotHh msww distr. of Oweiogey ofaw
Y@P@ded» S&W\/\ob;s of size N



following:

a. Binomial random variable (X)

My= ¢ Gr= np (P g —
b. Sample proportion (p) \ /
Me: P G?;‘:. “p0-p)

\j N
c. Sample mean (x) GPZF-“’” oo

/U\ X = A({”Maﬁm) 6; = /7;;_1;/

10. I have a non-normal population, from which I want to take sample means. How
large must my sample size be in order to say that the distribution of my sample

mean is normal?
N> 20

For the following problems, show all work. If you use calculator functions to

calculate probabilities, show probability notation and calculator work.
e

11. Experts say tha@f’ all American adults agree that schools should be allowed
to use physical forms of discipline again. A national opinion poll is taken for an
SRS 0£60 people. Assume that X (the number of people that agree) is a binomial
random variable n

a. What is the expected number of people that will agree? MX =1 P :(O' D(@O)\: b )
) = \’ ) .4 ?//’ 3 2
ﬁ\b ) 7 b. What is the probability that exactly 10 people agree? O x 6-D0) (b ’\\2 12238

] P=16) = binow pdf (bo, 0.910)€ 6, 03556

dﬁ()w c. What is the probability that greater than 15 people agree?
oA ?(Xﬂﬁﬁv | - binemed £ (60,001, 15)@ 00020}3?)

d. What is the probability that 4 people or less agree?

Y P(x=8) = binomedf (60, 0.1 LG zwf?_
}7\ ft WC& e. Whatis the probablllty that 6 or more people agree‘? :
oo pdf P(x216) = -hinomed® (60, 0.1, 5( e} 5(925’5 >

f. What is the probability that less than 12 people agree"

Plxa12) = binomedt (60,0.1511)3
g. What is the probability that at least 5 and less than 9 people agree?

P(52X <) = P(x8) - P(x=4)
o \Ognomcd%<@6] G.l, 8> "‘}?{RWVLCA{((«O,G‘()L‘D
_585%3l — O 273091

areey




12. A university (better known for its basketball program rather than its academics)  _ 0.%0
claims that 80% of its basketball players get degrees (within 5 years). An P
investigation looks at the fate of 85 basketball players that entered the program 1 = 85
over a period of several years.

a. VhLat is the expected (mean) percent of players that get degrees? M fl)\ = EZ _—_-
T

b. What is the probability that less than 75% of players get degrees? 0% = {2202 < 0.5,

P(p < 0.35)= normaked{ (-#99, 0.5, 0%, JE%?—‘%@

at is the probability that more than 82% of players get degrees?

( >182 ) = narmaﬂcM (0 §2,£77,0.%, ‘°W°z>

d. What is the probability that the percent of players that get degrees 1s
within 5% of the mean?

Plos <5< 0.85) = normaled (015,085,08 @%}5@ -

13. Billy takes a multiple-choice test. There are 115 questions. Billy knows some of /1= 115
the material (but not much!), so his probability of getting a right answer is 0.57. p =0.5%

T 0 J a. What is the expected gumber of questions that Bill
- . z
'/.i ;(&76’55__7 \OJ MX = W P (Js>(6 5¥—>w

/L\‘] .qé ’ ~~"b. What is the expected score (percent) that Billy will get on the test?

\\0‘@/\\\/ : /(/i A _ c‘:’, 6/—_ QS?(O ‘43) OOLI@“EQ'

_Jo.s¥ 043" 15
— 5.3

‘\@(‘N\ " c. Whatis the probablhty that Billy will get more than 85 questions 1j t?

o
o™ P(X >85)= formalcd§es, #¥ 6555390, 00012433

d. What is the probability that Billy will get between 65 and 80 questlons
right?

Plis< X < 80) = normadedfi(65,50, 65,55, 5.30%) Qv/

e. What is the probability that Billy will get less than 63 questions-right?

POx<t3)= Mocmalodt (-7 63, 65.55,5.309) = (G355

f. What is the probability that Billy will fail (falhng is below a 60%)?

§ < 0uoynormaledf (-£%, 0.60,0.5%, 7 ““B)@D
g What is the probability that Billy will get between a 75% and an 85%
P(0.%5<p <085)= normatchb@% 0.85, 0.5%, }M
h. What is the probability that Billy will get an A- or above (an A-is a 90‘7) “

P($>0.%)= normeled] (090,€99, 0 5%, t/@mm) @
~sbest 0,



14. The number of accidents per week at a hazardous intersection varies with mean
M = 2. 2 @ld standard deviatioThe distribution takes only whole number values,
= |4

so it is certainly not norm_;ﬂ . LetXbe the number of mean accidents per week at
the intefSection during a jyear (52 weeks). Y
snz307 92230 v/

a. What is the &pproxima,re distribufion of (act:orﬂ'rﬁgfofhe TCentral Limit
Theorem)? Since Nz 30,

X~ N (2:2)0199%5)
b. What is the probability that is less than 2?7 @
P(x < 2) = normaked](-£99, 2,2.2,0.19919) = Q.15 1%

c. What is the probabilitrﬂmtfherea’mfewerﬁaniﬁﬁ accidents at the
intersection in a year? (Hint: restate this event in terms of %)

Wf -~ }.923] occidonts/Wk.
52wk Jye P (X< 19723)) = homalod] (-5%1.4231,2-2,0.194/5

15. The scores on the SATs atalarge high schoolare normally distr ~with T

RN
mean ¢f950.3nd a standard deviation

a. What is the probability that a randomly selected student from the i

school will have a score of 1000 or above?
P(x >1008)= nonmaled{ (icdo, 49,950, €5)
b. What is the probability thata randomty selected student from the-high

school will have a score of 12507 o,QCM('ZSO 1250, 450,§ 5): @)
novm } 1%
P(%=1250) = O s

c. What is the probability that a randomly selected student from the high
school will have a score of 800 or below?
0.03881

P (X £.800) = nonmalcd] (4,500, 950,85)

d. If we take a sample of 100 students from the high school, what is the
distribution of X, the mean of their scores on the SATs? AJCEMAL

My =950 0%=€5

e. What is the probability that a randomly selected sample of 100 students
from the high school will have a mean score of 1200 or above?

P > 1209)=normalcdf (200,99, 950, 8.5)= O

£ What is the probability that a randomly selected sample of 100 students
from the high school will have a mean score of below 1050?

P(x <1650)= naemaled (-£%,1650,150, 8.9)= |

~an
g. What®score will have 75 % of the students bélow it? _—

P(Y y K):O,%ﬁ 1V Nom (0,75, 950, 8,5> gi@

JRBER



16. We want to look at the number of hours of TV watched per day by each gender.
We are concentrating our efforts on working people ages 18-25. The distribution
of the number of hours watched per day is npormally distributed for both genders.
The distribution for the men and for the women N(1.75, 0.5)>The
M N < hours watched by the men s independent of the hours watched by the women.
M:N(25,04)

a. What is the distribution for the difference between the men and the wome,

\/\[ . ]\)( I:?Sl()ﬁ) (men — women)? )(Mi\/" (ﬂf-r 0—\; @_w:\r};%_w
M- = My-Mo = (0 P& (097 =\[0%

b. What is the probability that the difference between the men and the

women is more than 0,75 hours? .
V( M-W > O. FS);M(YM,QC(H (O.?S, =99,0.5,0. 6903 )< 0. 3%19
M N (Z 25 Oj/ 71) c. Ifltake arandom sample of 20 men and 20 women, what is the sampling

\/\l N (1 :}5 0:5 (i distributign. of the avergge difference between the men amd the women?
%) Jln (05) o= 05 6= (2)" (%) - 0.5, &

d. What is the probability that the sample mentionea wn-part (c)-has a
average difference of 0.75 ormore?”

PA-R 50.35) =nonmalod (0:35.7),0.5,0.14318




